Abstract. Theory suggests that low ownership concentration is associated with agency costs and highly concentrated ownership structures induce controlling owners to pursue private benefits. Both situations are likely to be associated with negative effects on corporate performance. A number of studies have tested the relationship between ownership concentration and performance empirically, failing to provide any consistent results. While most research has been devoted to study cases of developed countries, the literature on Central and Eastern European countries does not provide better perspectives. The goal of this paper is to explore the relationship between ownership concentration and performance in the case of Czech firms. The research sample contains 34,284 companies and their financial data in the period of 2007-2015. Using linear regression analysis, an inverted U-shaped relationship was found between the Herfindahl index and profitability while controlling for firm size, capital structure, and industry affiliation. No evidence of a linear relationship. Based on one of the largest samples of firms, it is suggested that more concentrated ownership reduces the principal-agent problem and supports performance, but only to a certain extent, where the potential principal-principal problem can still prevail. Moreover, performance is maximized when there is a controlling owner. The findings can be used by policy makers when designing ownership structures.
INTRODUCTION
The relationship between ownership structures and firm performance has received considerable academic attention over the past decades. One of the major topics of research, especially in highly developed countries, has been the question of whether the number of shareholders and their relative power influence performance. The relative amount of stock owned by individual shareholders is often measured by ownership concentration. A very concentrated ownership can improve monitoring and reduce agency costs, but on the other hand, large shareholders can expropriate smaller investors or harm performance by monitoring managers in an excessive manner. Literature presents the conflicting results and most research has been carried out in developed economies thus somehow leaving other, less developed countries, outside the study field. At the same time, conditions in the countries with weaker legal protection, such as the post-socialist European countries, are different from those in Anglo-Saxon countries and they certainly deserve further academic attention.
Recently, a study of approximately 5,000 Czech firms with data for the period of 2010 to 2012 has found a weak negative effect of ownership concentration on corporate financial performance (Konečný & Částek, 2016) . As those authors note, their results did not reveal whether there is a monotonous or concave relationship. A longer time frame and perhaps a more comprehensive sample of firms would offer a better insight into the true relationship between ownership concentration and performance.
The aim of this paper is to fill the gap and further explore the nature of the impact of ownership concentration on performance in Czech Republic. The remainder of this article is organized as follows. First, there is a review of relevant literature and a formulation of the research hypothesis. Then, the data and the methods used are presented. Subsequently, the results are reported and discussed. Finally, concluding remarks are presented.
LITERATURE REVIEW
The fundamental theories of corporate governance are based on the principal-agent problem (Berle & Means, 1932) which is sometimes referred to as an agency problem of Type I. Due to information asymmetry and limited rationality of people, managers (agents) may be tempted to act in their own interest rather than follow the interests of the owners (principals). To prevent this opportunistic behavior of managers, owners often employ monitoring mechanisms, which are associated with agency costs that are borne by the owners in an effort to align the interests of both parties to maximize shareholder value (Jensen & Meckling, 1976) .
When ownership is concentrated in the hands of a few shareholders, the incentives of those shareholders to control and monitor the management may become stronger. A higher ownership concentration may result in a structure with a controlling owner who can become significantly involved in company management, actively monitor management and reduce management opportunism (Burkart et al., 1997) . However, past research suggests that although the principal-agent problem is minimized by the presence of the controlling owner, the controlling owner himself may become another source of corporate governance issues. Since a high ownership concentration prevails in most countries of the world, attention has been devoted to the relationships among various owners and to the potential principal-principal problem (Young et al., 2008) which is also known as the agency problem of Type II. If the controlling owner starts to prefer his own self-interests over the collective interests, he may attempt to take advantage of his control at the expense of minority owners and expropriate the wealth of those minority owners.
The relationship between ownership concentration and performance is influenced by two relatively conflicting problems. On the one hand, low levels of ownership concentration are associated with agency Ondřej Machek, Aleš Kubíček The relationship between ownership concentration and performance in Czech Republic costs as managers must be monitored which negatively affects performance. On the other hand, highly concentrated ownership structures may induce controlling owners to pursue private benefits which also have a negative effect on performance. It is therefore no wonder that a number of authors found evidence of a nonlinear relationship between ownership concentration and performance. However, the exact nature of this relationship remains unclear and the literature offers conflicting findings.
Further, a number of authors (e.g. Short et al., 1999; Gugler et al., 2008) find that increasing ownership concentration first reduces agency costs, but subsequently, rent-seeking large investors offset positive effects. Eventually, the interests of owners and managers become better aligned, which increases performance. A relationship of this type is known as an "up-down-up" relationship.
Other authors (e.g. McConnell & Servaes, 1990; Thomsen & Pedersen, 2000; Arosa et al., 2010) found evidence of an inverted U-shaped relationship between ownership concentration and performance. The reduction of agency costs due to the alignment of interests of owners and managers results in better performance, but at a certain point, advantages are mitigated by exploitation of private benefits by controlling shareholders. Very high levels of ownership concentration can allow a controlling shareholder to dominate the decision-making process of a corporation, which could result in the expropriation of wealth from minority shareholders (Caixe & Krauter, 2013) .
Due to the existence of a large number of studies exploring the relationship between ownership concentration and performance, researchers employed meta-analytical techniques to systematize their findings. In a meta-analysis of 33 studies examining the effects of ownership structure on company performance, Sánchez-Ballesta and García-Meca (2007) conclude that the overall relationship is insignificant. However, according to their findings, in continental countries characterized by agency conflict between blockholders and minority owners, ownership concentration has a higher effect on performance than in Anglo-Saxon countries. Similar findings have been presented by Heugens et al. (2009) in their meta-analysis of 65 studies which examines the relationship in Asian countries. The authors found a small but significant positive overall effect which is observable mainly in countries with weaker legal protection. However, a more recent meta-analysis by Wang and Shailer (2015) found that ownership concentration was negatively related to firm performance across listed corporations in 18 emerging markets. Hence, even existing meta-analyses provide conflicting results.
One of the pioneering works exploring the relationship between ownership concentration and performance in Central and Eastern European (CEE) countries was presented by Claessens and Djankov (1999) who found that the more concentrated the ownership, the higher the firm profitability and labor productivity. However, the study was based on Czech data in the period of 1992 to 1997 which was affected by the transformation from centrally-planned economy to a market economy economy. Later studies found evidence of a nonlinear relationship, such as that of Dzanic (2012) who argue that the existence of a blockholder owning more than 30% of the equity stake negatively affected Tobin's q of Croatian listed companies. However, other authors found no significant influence of ownership control on productivity in CEE countries such as Slovenia (Damijan et al., 2004) or company performance of Hungarian (Earle et al., 2005) , Czech (Nowak & Kubíček, 2012) and Polish companies (Grosfeld & Hashi, 2007) . Balsmeier and Czarnitzki (2017) examine the relationship between ownership concentration and firm performance in the context of institutional environments in 28 Central and Eastern European transition countries and found an inverted U-shaped relation for non-EU and less developed countries.
The most relevant study is the paper of Konečný and Částek (2016) who, using a sample of more than 5,000 Czech firms with data in the period of 2010 to 2012, found a weak negative effect of ownership concentration, as measured by the Herfindahl index, on return on assets. However, the true nature of the relationship -whether it is monotonous or concave -remains unknown.
To sum up, literature from CEE countries presents inconsistent results. Taking into account all the above-mentioned arguments, it is hypothesized that:
H1: In Czech firms, there is an inverted U-shaped relationship between ownership concentration and performance.
DATA AND METHODS
The basic data source was the Amadeus database of Bureau van Dijk. All Czech firms with available long-term data from 2007-2015 (nine years) were selected. This period includes the year before the arrival of the global financial crisis and several years after it. To take into account year-to-year variations, we used mean values in the period of 2007 to 2015 for all variables which are described below. Subsequently, all firms with incomplete data were eliminated.
The total sample contains 34,284 firms. To compare the sample characteristics with those of the population, a structural analysis of the sample based on NACE industry classification and number of employees is presented. Tables 1 and 2 illustrate the differences based on data from Czech Statistical Office and Eurostat. Source: Own calculations, population data collected from ČSÚ (2017). Table 2 Sample characteristics -industry affiliation (by 2015)
Source: Own calculations, population data collected from ČSÚ (2017).
Obviously, there are minor differences in terms of industry affiliations and sizes. It should be noted that the data on employment have to be treated carefully since the "number of employees" in the Amadeus database corresponds to centers of intervals representing the size of the company in terms of employment. The sample contains a larger proportion of firms operating in NACE sections I and M and a lower proportion of firms operating in sections B-E and G. However, no population group is much The relationship between ownership concentration and performance in Czech Republic under-or overrepresented; hence, the sample of firms is considered to be fairly representative of the population of all Czech firms.
Dependent variables
To obtain robust results, the performance of firms was measured using two correlated, but different indicators:
 Return on assets (earnings before interests and taxes over total assets) further denoted by ROA.  Return on equity (net income over equity) further denoted by ROE.  Return on assets, as well as return on equity, belongs to the most frequently used measures of performance in past comparative studies (Machek et al., 2013) .
Independent variables
In this paper, ownership concentration is measured using the Herfindahl index, which is usually calculated according to the following formula:
H is the sum of squares of ownership shares (denoted by si) across all shareholders in a firm. Highly concentrated ownership structures will have H close to one, while dispersed ownership will be characterized by low values of H. Since we hypothesize that concentration has an inverted U-shaped relationship with performance, we introduce both the linear and quadratic terms to the regression equation. The variable is hereinafter referred to as Herfindahl.
In order to include size and scale effects, firm size (as measured by the natural logarithm of total assets) is controlled for. The aim was to control for age of firms (maturation effects), but because of a strong correlation with firm size, this variable was omitted to avoid multicollinearity issues. To take into account capital structure effects, Gearing (debt over equity), which is a measure directly convertible to the debt ratio (debt-to-assets), is also controlled for. Besides these variables, industry affiliation (nine dummy variables representing broad NACE categories) is comtrolled for because market conditions and performance drivers vary across industries (see e.g. Kaupelytė & Mscichauskas, 2016, p. 83) .
To test the hypothesis, linear regression analysis in SPSS was used. Since the variance of the residuals is not constant, a regression model with heteroscedasticity-consistent standard errors, with a procedure implemented by Hayes and Cai (2007) , had to be used. Table 3 presents descriptive statistics for the main variables and Figure 1 displays their histograms. As the position of medians suggests, return on equity, return on assets and firm size are skewed to the right. The average return on assets is 7.673%, while the average return on equity is 15.310%.
RESULTS
The Herfindahl index is a highly discrete variable and for most firms its value is equal to one due to sole proprietorship. The gearing mean value is 0.236, which corresponds to the debt ratio of 19%. Many firms in the sample have no liabilities and, obviously, the number of firms is decreasing with an increasing debt-to-equity ratio, as can be seen in Figure 1 . 
The relationship between ownership concentration and performance in Czech Republic
In Table 4 , the bivariate Pearson correlation coefficients, which measure linear associations between two variables, are reported. The two dependent variables, ROE and ROA, are significantly correlated. There is a strong negative correlation between ownership concentration and firm size (in other words, larger firms tend to have a lower ownership concentration, which implies a more dispersed ownership). Table 4 Correlation table ** -significant at the 0.01 level. Source: Own calculations based on the Amadeus database Also, there is a weak but significant positive correlation between size and gearing (larger firms tend to use more debt than smaller firms) and a weak negative correlation between ownership concentration and gearing (firms which use more debt tend to have a lower ownership concentration). ROA is significantly and negatively correlated with firm size and gearing, while ROE is negatively correlated only with gearing.
The correlation between ownership concentration (Herfindahl) and profitability is very low and statistically insignificant. This supports the hypothesis that there is no linear relationship between ownership concentration and profitability and suggests that there may be a nonlinear relationship between these variables. To verify the previous statement, two regression models were estimated: a linear model and a quadratic model (U-shaped relationship). Table 5 presents the regression results where both ROA and ROE as independent variables. The first part presents the results of the linear model; the second part displays the results of the quadratic model. According to F-tests, all regressions are statistically significant. While the regressions yielded low Rsquared values and left some variation of the data unexplained, they revealed important relationships between the variables used in the analysis. In both models, the level of debt negatively affects profitability (employing more debt is associated with greater interest costs). Size significantly and negatively affects return on assets, but it affects positively return on equity.
With respect to ownership concentration, the results provide strong support for the hypothesis H1. The quadratic term is significant at the 0.01 level and negative, which suggests that there is an inverted Ushaped relationship between ownership concentration and performance -both for ROA and for ROE.
Assuming that the relationship between profitability and ownership concentration is a quadratic expression with the estimated coefficients, the relative maximum of the quadratic function may be found by putting the first derivative or ROA (ROE) with respect to Herfindahl to zero. Ceteris paribus, the maximum performance is achieved at about 67% of ownership concentration (as measured by the Herfindahl index) for return on assets, and at about 71% for return on equity.
DISCUSSION
The findings support the research hypothesis. As expected, it was found that ownership concentration has an inverted U-shaped relationship with performance, and it was also found that there is no evidence of a linear relationship between ownership concentration and performance. The results extend earlier research findings (McConnell & Servaes, 1990; Thomsen & Pedersen, 2000; Arosa et al., 2010) to the Czech environment. Compared to the most relevant study (Konečný & Částek, 2016) , a much larger sample of Czech firms and a longer time period that incorporated both the year before the global financial crisis, the crisis, and its aftermath, were used.
Consistent with prior findings, the results suggest that when ownership concentration increases, agency costs are reduced due to the alignment of interests of owners and managers. However, at a certain point, performance starts decreasing and negative effects of ownership concentration prevail. According to the results of the present study for Czech firms, the turning point is 67% for return on assets and 71% for return on equity.
In other words, the results suggest that companies with a controlling owner are more profitable than firms with dispersed ownership. This can be attributed by the mitigation of the principal-agent conflict, where the controlling owner can effectively control and monitor management and reduce management opportunism (Burkart et al., 1997) .
However, this study also has limitations. Only Czech firms were included in the sample. A "survival bias" can occur, meaning that only firms which "survived" the period of 2007 to 2015 are included in the sample, thus introducing a bias to the sample. Moreover, there was no control for potential endogeneity of ownership structure which would imply reverse causality. In other words, ownership structure may reflect decisions of shareholders and capital market and these decisions shape ownership structure based on company performance and share price (Demsetz & Villalonga, 2001 ). Rare studies which controlled for endogeneity tend to suggest a positive relationship between ownership concentration and performance (Cabeza-Garcia & Gomez-Anson, 2011).
CONCLUSION
The relationship between ownership concentration and performance has been the subject of many studies in the past, especially in the developed countries. However, literature has been relatively silent on this topic in Central European countries. Consistent with multiple authors, the results of the present study suggest that there exists an inverted U-shaped relationship between ownership concentration and financial performance. This paper extends the recent findings of Konečný and Částek (2016) by using a more comprehensive sample of firms, by focusing on a longer time period of 9 years and by using two measures of financial performance.
However, further research is warranted. An international comparison would shed more light on the nature of the relationship between ownership concentration and performance, including the location of the "turning point", i.e. the optimal ownership concentration is maximized. Literature is still not consistent on that topic. Also, a more detailed analysis should include qualitative variables, such as the characteristics of shareholders, as well as the presence of insider (managerial) ownership, institutional or corporate ownership, or family ownership, among others. These complex variables can enter into the model either as independent variables or moderating factors. Finally, the reasons "why" certain aspects occur are of great importance thus implying the need for qualitative research.
